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Abstract 



PROBLEM TO BE SOLVED: To make it possible to rewrite and record prescribed visible information any 
times on the label surface of an optical disk and to form the label surface in such a manner that the 
rewriting and recording position of the visible information on the label surface is in an adequate position. 
SOLUTION: The optical disk device 1 is constituted by previously adding the label 3 consisting of a 
thermally reversible recording medium which attains a first state when heated to a first temperature and 
attains a second state different from the first state when heated to a second temperature to the optical 
disk 1 and records the prescribed visible information by heating the label to the first temperature with a 
recording section 21 (recording and erasing head). At this time, the direction of the optical disk 1 
mounted in a mounting section 12 (disk tray (a)) is aligned to the prescribed direction by utilizing a mark 
3a disposed at the optical disk 1 , by which the recording position of the visible information with respect 
to the label 3 is brought to the adequate position. The recorded visible information, which is seconded by 
heating to the second temperature with the erasing section 21 (recording and erasing head), is erased. 
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<p3a^nmLxmm<D^izit^itLxn<ztx\^)i3\z^t^mmm<DtmiiL^i}< 



lff;fc©iSBB 



[ f$ft iff tell]] 

i*^at» ffre«m(=aE*$n^«riB%T'rx^$isiiEra-r«i§iiEBna{^. friesmic 

E^^X^<D®rt^ffI|E}»Wj*ttE©^*<MEIB2a)tt^lc$^J:5lc^E^*g5*ffi 
C!ff*«3] lltEttBfctfMtt* WE*x^^lcttlt6*ifc«rEI»RriS6ttE»IH*©'SiH 

ff^ttic^or^»«**t/--ffrE7-^«ai^*ii^«2Ee<D3t7 ; ^^^ga, 

[iff*«4] HtE{4«£OT»tt» WE3fex-f ^^l=»lt6#ifc«rE , 7-^!i<fi[a^#**i*ir 

E**aii=»ite)tifcOTa5s-7--^T?*-&a#fliiE«©3fex'fA^M. 

[Sff*ig5] ffirE%7-<^©nfle»$lsllEi«©fti8«©mAI=<):oTlslls^&*iSgllE 
«MII*«*.*R#B4EB©*7Vx$»«. 

cw**6] vresffaa. tt*£ftfcmEjmx9$Bxr«flx?a$B*«B#Bi£i' 

L5©t^fta>-EK©3fcT-rX<7&S. 

[«*«7] fflKBS^Sfctt, «FK*-r-f^^*ttl#-r6-»©7-A£tIrE*X'fX^©i*» 
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[0001] 

mm<Dmr^WT^m^mBMit.%9^^z^LX7^7,t^^7.<pmmzmr^o 

[0002] 

[^^(Dttwjifi^^^x^ttro^Tire^h^ami^^xv^^ma^iasLfc&aro^ 

4X<7(D&mtLXlt. ^*fflCD^CD-ROM. fcaiM*DVD(7) ^Kltimtf^itoVLmZlriX 

[0003]-^, : w>ttm<i&mtixi^itT<(Z'?izit % zo&ftfinz&TfiLtzyT-f^ 
[ooo4]c+iic«l, mm?t?<(7.'7 j £*im%T : <<* j 7x\t. n.— fs^mmommttz 

Sl|$tlTL^i>^lSgCD^|Z^t^lD$tlTL^S«fc■5'^C'('>f : 'V^7'<;^^ISlt, CKC'f^x'V^X^^ 

)Uzj.—>ftfmmm&£*£&t;zti}<x2h\* m\X-1bZ>o zo&ttzkfr*. jBIES5fe^ 

[0005] 

inwiiWikL^b-fzmmitzzt}^ ±mttzmzm&it^*ixi^m^mzLxt. m 

¥9-Z65760^j±mizm*ZHtzmBA\zLXb.%T4Xt<D3*)l>mz-®lzmmn&® 

z%im+*>ztti<X'2hizt$i3ii\ zntziti, zmmftTj^o^iz. *a)&mft®tt$ 
(D^^iz^cx^Mzvi^^tzuni^t^^^wt<±r^t}^x^ 0 

[0006]&£. ft|H)¥9-282836^iaiCli, 4^?y'?*=7<<)\,t\.X : &&/'&ft*&%m: 

-So 

[0007]*$6Bjj<D g Wli> yt-r-fX^©9'<;uiBirfir«T?tHrSOW«n»ll* »*ft*E»-C* 
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[0009]*#§BJJ(D&]<D§B*)li. ^x^cD^USI-MT^^tt^KD^^TLie^^?! 
[0012] 

[gsi£8?;*-f 6fc#>©¥fs:]is*«i seeoftx-r^&gflsgBjji*, jt^x^^eujjgsic 

LTffi£©[S]£lcfaS£i*1-Sf:©(D{ig£lt^l$^&^^^ 

mi ©ttSlc-f SS&1 ©£j£-C-3S&-f SEtiS&i:, £*»l=g*2?*ifc#x***l::fi 

TiaaswaicM^itfcfcfcaTVx*©®!**^ 

»ai*i<*2(D«l8lc*n*J:5l=»l*»««»l|ll»r**l4¥»4:,*«**. 

[001 3]LfcA<oT, »MttB«*4^^W:Lrftlll4*ifc*T^^«l»»l=«»"r 

Ef*»to&<ai©tt©£fcy. »^attC««(*^6<i:«7'<^l=BrS©?r*i«IB3i<IB«**t 

rtt«*i*¥«i=j:oTi»j6©fc*icte«ai***i.6 0 cturufcy , &«ri£ttE»«M*frbfc-6 

ttLTa£ff$*2©aai=«M$tt*c£T*a&TO^ 

IBII^^&ftft^^^CWUMlMIA^**^*. *LT, c©«fc5fc?r«flMB©E»|l|*tt, 
[001 4]iS^«2i2K(DflMI* , M#4I1 E«<D*T-f^««l=fcl»r» lal 

[001 5]Lfcjb<oT, IMTattEBKfcfr&fc*^^© ?raflHB©Eftl=JBU <4S^1+^ 
[ooi 6]|ff*S3Ett©ft9i(*. i»#jg2E«©*xV;**gai::;fci*T, ft 

[001 7]Lfc*<or. 3fe-T-rX^lC-7-^gi)2iaJt*^i:fe<s 3te-r-f**©fii**«to«*ii'*« 
lc«kor^r«ttWBE»fl!>te«)©aiEtt«lcaib»S$*t*. 

[001 8im^iS4E«<D«B^ii, §i*«i Ea©*rVx$«w::fci*T, <as#«isi*. % 

[001 9]Lfc3b<oT. 3t^X^fzaitbnfc^^14Ea«(*A^^*7^;U^(0^«tSaa) 
E»I=»L, *»tt©te«a*7-*lc3texVx*©"*-2**1**;:fcT?, JfrrV**A<i«S1t 
*E»©fc*>©BiEtt»ctt«£-&aF*i5. 

[OO2O]m*g5E8©*0Ili. IW*4E«©3frrVX*««l::fcl*T. ftT-fX*©tt®Si 
$ls]|ES^Ea)m«<omAlcJ:orillE$«-&nffilBllB«m$iiil^. 
[002l]Lfc*<oT, J*»»*|g|E*1**£*TV**ib<l3lBU CtUCjzoT. ££SB(D<i»£ 
*t-*I::*tV**©-?— ■ ^^^-frS^H^gt'Jf^o 

[0022jiS#lS6Eic©fSBJili, i»#JSl fc^L5<D^r*t/>*-E«©3fcxV **3S«l=fcl* 

[oo23]Lfc^or.*7 s Yx^i=ait6nf=OTattE*«f»^&<p*9'<it^©^«iniiifl) 

fctffcl*. .tor, MIMRtfaiEMlciEUEflteti*. 

[0024]»3R«7E«<7)IIWI4, R#JJteE«©5feTVX*8»::*Sl^ BS^SIi. jtf-f 
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C0027]U=A<or»*»»«>-ht*T^X^ta)«J«lCj:oT3fe-rYX<76«»3t»|=Bg**l 

o*y » »«**>-hfc3fe-T-f^^t©wa)ai»i*, *7V**£a3»»r::Bjrr*i:i^»js 

[0028]Si^^9aBK(7)^Bfll4, flMtqfl , 2, 3, 4, 5, 6Xli83Btl<D3fc7VX<7]gglCfcU 
E»XI*jfi£B*» ESS»tfjS*»#3HV*$©Mffi3&*'&BIK'r<&Rlc, SBflSB&lttNiiSIl 

[0030]SI#iSl OEBfl&afe-TM-X^aBWtt , BTOttEBJifcA^fca^Ut. ifex-rx* 

Cbo3i ]Lfc*<ot, »ia>jS«ic*j»$i±«,ct^j»^jtttE»«*^*i<Dttii8tfty. i»^r 

aSttEIWIft^&^i^JHrBfSOpraflMBjitEBSti*. -©BSK %7<rX93ft©S*» 

€>0)icsio o *l-c> *TVx*©fl£tfajEto«i=a*Jh-u**itf» f»pra!ttE»i«f*/>^ 
<?*7^in=>fr*^«itii«)E»/i<BiEttBi=<i:**i*. ^z<o^mzmm^^>zt 

^BWa&ttE»MM*A<»2©tt»«sy % BWBttEBK«^&6«9^ika)mmH^iH£ 

*LT, C© J:9<PW«flMB«)E»JII*tt, WK-CtiliyiSLJtOTBT?**. 
[0032]!8#Jgi 1 BB®ft9if*. 0E«©*x«f^f icfeL^r , t-^i*, 8*8m=s 
***tfc«^l=±fi*tJS:4-ili(=EDttl=J:yEtt**i"CL^*. 
[0033]U=A<or. fflSW^oTMlCT— $jb<»j*&h.4. 

[0034]»#jSi 2E«(D*Wli , K#*i OEB<D3fe7V**l::J3l*T» T-^li. &5§S|ilcjg 

[0035]Lfc*<«3T, 3t-r<X^lcv-^i]^Slt4c:^«f<. BqTi£1£EB«(4:(0lKB»ttlc 
[0038]ff*gi 3ffim<DHB-Sli. RDtli OEB©^***!^!,^ t-*i±. fflftHbM 

[0038] 

"So 

[oo39]*-r. ^sitewKBc^x^^Micffli^ti-SateT-f^^i €jiiai;ai5irat-i 
^rinwr*. flittftx-fx^wwBH, jaisttBBraitE»«t(»©«ptt€*-ry57T?ft 

n^ft^tift^&sX^ju^f-^wwsctirjiyiawjsxttfijB^jjrtj^^^^j;^ 

fc#»T?**il*£©J:3fcti©-C*ai* 0 C©**, WRT**i*x*iU4f-tUTtt» 3ts B. « 

BtaWst* Wlf C©«fc5x*ji^|cj:oTiSW*XttfeBA«*fcr**mfcL-C 
I*. fllxtf , XU^hP^Q5^»», 7*h*n5^*m. H£fi$£1£(Bistable);aEA$m. 7 
^^a*^H»jUc|i|=||tft*t»*AHfc«ft*^ir^^^ft^©iifta*E«*t»,Bpra6E« 
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aiil^<b-rSt<7) (^88886 1 -258853^^«), ^SA^tDffi^^ 
|t|fflU=*<7)(^g3Ba62-66990^|fi,m2l^±«am3tfg~m4Mt±flami7ft@), 

ss^ys^sfn (D^sss-cmi <ofe(Dttjgi:?Ecy . mi OT^sss^ytSit^iBao^ss 

[0041 Sg1 <Dft£;gg|;:JjOjfcL*:&^ H1 0)^SJt J:ySl^2CD?f SSJSICjngft 

(ftmms-i 541 98%'j±m.ftm(»Mmbmtommtfmi^Kzzhx&(Dftm%mx'& 

mW&tW. S2fl)1#SSer*^tt®i:'5c-5t,0)(*#BB i P3-i6959O#^«), cKugtti: 
M7;U*;UlSfe*N£^m20mS;Sj£|-JjOfc8L #HlC&feU £1 (D*f S;SJST* 

^fe-r*t(D(^gS¥2-188293#^a[^Bg5ii2-188294#^#)l?A<^lfC>+L-5. 
[0042]C^f»<D4J-et, P'fa^^fflLNfctOtt^^h^Xh^at^AiffflT'fc-So O 

®up-n^a^ zziz, MtoWiiZnGmi&ft+tonzmffetpizftftLLtzttovfo 
xmi o^m : ^&x^^mtu^2(Dn^mzm^mz&M^mttj:^a)it. mttfto 

coo43]cct% *mm<j)Bmxit. *i&$t*&®m2<»-mkLx. &sii£t±*m*bfc.5i> 
t>rt>z>Tc?4)i,j±tfmi^*ix^z>o zo>£5tet&Bi&.&ttnit. jH5ic-t<7>^tt$*i-cka 
ir. tottKtzmz&vxtnmwmv&mm&mz&itL, as-cawsxiiesajsteii 

ioo44]&mm\zi* % *nm<ntem<D'5!&&mmm2<Dm£. : &gj2frh t &mT3<DM<» 
^mizmmthti&mzt^j, %£TouT<D%%izm?xt>mvmmt)wnztiz>. * 
lx. ;g«T4^±iciinii-r*^awtt®ic<fy, *<d&. ! &moiikT<MH! : &izmz>t&mt 
%o z.<»± : >tmnLi*±?&<»\*, pr^a^sB^S2$«tfiK-r^miiss«*!^»Lfc^ai«^ 

®2*<iSB^i-£^. c*uc»u *m&ft*tonom*ommte&&t)<m£Lx3>&g,xmi& 
zti*t.&ik<D&m$L<\m*tMmm#t<!)&mizfoiB\tf£c. ^mt^xftiuz%t><^. 
^tm^.m^tmtis<j>^xBm'BL9tiLxf&^t^tzMz^m^t&mm2fj<&<^^tz 

T *nflStf<7)g«4<0-Bil::> Sgl&«t*JS5, 3t^«!HiiB6, H2Sf*«:)g7. filttt&JS 
8, *ffll|9, St/pIiiS*B2^JS2^l«lca®*ti, S«40S«ffllJ(73ffi|C/\-K3-hlBlO 

C0045]»«4I4, *7X, -fe^S^X. ft«t^tt«Wl=J: l J»Ad4i«. dftbfl)^ tfLB&* 

□eu>«nB**<niif b*i&a<, ^^oiSixmhxi^oit^ij-Tf^- 

SS4ICI4, 0. 25-0. 65>im, M*UI*0. 30~0. 55nmgg<0<§<D3g|*?,1t£P/ifcL-Cfc< 
[0046]fttS«gHtiJ§6li, 1 5~35nmSJtO)Jl^ic^fi6$*tr^^„ C<B3fcttffi&8J§6<D 

*ma/ti*, Ag. in. sb. Te<04jtm*$t;tt%itm&mi®ttms.tfLfttLxtt-tz>ti 

(DJS^tLTIi, 15~35nmlC|Sb-f , 10~100nmfIgL M£UI*1 5~50nmg£-CfcoT 

1 5~35nma^fitni. Vvtmotiimftte. *-/<-?<<M$ii, 
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Lfc«^l^a*U^.ftfc.*tft«E»Ji6A<10nm«kytJ»<te4t,3fcfflkJ|JlffiA<5U(STL» 

[0047]mi i^Hi*lg5X^2lgmft@7(D*t**tLTIi, SiO, Si02, ZnO, Sn02, AI20 
3, Ti02, In203, MgO. Zr02lf <D£m&it®V. Si3N4, AiN, TIN, BN, ZrNt&-<&?Ht*$-, 
ZnS. ln2S3, TaS43?(DaM3?"A<m^H3 0 ^LT, £l i^m*®5(Dll)ll±60~200n 
itk M*L<I±80~ 1 10nmm&tf&l\ £tz. m2gimt*j§70)|gJ?l;J:l 5~45nm, M*L<I± 
20-40nmgg^ai?l?ife^) o m2igm(*®70)ISI?/)<1 5nm&) t. ilt&teEa".® 

(7)ISJ?A<45nmJ:y : fcl5<'5:*t,0/w^1f*<^<fr'5. 

[0048"£#Jft8iJ§l4, Al, Au, Ag, Cu, Ta3"<7)&II*m, &Z>WtZtlC30)£&^<D'6*aO) 
SStSr^S5*ri-«fcoT^I570- 1 80nmlC^fi)c$*trL>S. ¥*t*, 
£$14, «*©<fefl!>aJ)D5c**^"ei^Tt ftl^. «Jtl4, AI^&ICteTi-PNA^gtflTl^-Cfc 

%1}QJim<r)te<DmtLXlt* Cr, Ti, Si, Cu, Ag, Pd, Ta^A'^lf b*t£ 0 
[0049]4iR-)-§9i4, MlcfSUTSlt&H*. -pf8IJg9l4, »^L<l±ffifll$±(*i:Lfz*ti|4r 

1*4. *<DlgJ5l4, 0. 5~20|im«flr:jb'#-fcU\ o 

[0050]S«"4<--)j5itffliJfl>t5i-:"f$)i£*H4/N— K3— mi ofcLriiv *t">-3-h-eti-fifcLfc£ 
&&Z5-z.XLZOo 

fVXS«Bl 1 14, UtTiWl ££%TZ>tzto0)%%$(ltLX0)T<(X<7h[s4l2£mz.. Z<D 

•n 2«cS5i»$*tfcafe-r-r^^i izvt&t*itd'irirry?37iz*oxu-*f HbtmttLxytTix 

[0051 }*nM<J)W*m<T>lbT4X'7mfc-\ 1 14, ya^O—^^^^X'ibhc Oifcy, ^j 2 JC 
ft? cfcofc. KriWi A<M£;K4-r<;WL/-n 214, %T<fX'7£miZ&1 3t1b s r<(75til 
ttttitl 4t("-ira-r*#«l"l"SlCfS:ltb*iri,>S. -!r(D^-XAtLr, fV^H/'M 214, 
ir-pf7l-:ffiltb*tf=*Vh % >V-7hl Si^-^ieiciglji^Tlsie-r^'J^^^lil 7tlc!£ 
l#$+i"Ci\-5c o^y , ■r-rT.^hb'f 1 214, aVKvv^M 5lzx^-f Keftl";"fi-yftit'&*t, ^'J 
*^-\-|»17lw«S!"^LTl^. LfctfoT:, ■6-^16lz<toT^U*;U4f^tt17A<l!Dlnffi»|*tv 
Si:. fVX^HLH'l 214, jtx-f A^gSttSi 3iftf^X*itefcl-<-i«l 4fca>m$#<f KS/*7h 
1 5&tf^u*>;u*-\-|4i 7<73tti^ifi]ic;tioT"^»-r-i). c0«fc-5&fV;wu-n 2a>^SbicBSi 
L, T-f^^hb-f 1214, ^f : ^^3t^Si3lc<4g-rs«^|-:tt|gi-7'f<7P^^y5 L i8SU" 

s-2-7 -on* -r .^i 9**-r ?*jj->u 3tT-c^^j|xj«<aai 4ic&a-f •&i§£i-:i4!i-2-7<<>7 

1 9&U*IS3-7>r>7aX'r^20-rX'f ^^>-r^. C(D<fc5fcmi ~*3-"M£o;U? 
8~20<7)7 > 'r'-y5 L lSAttS^aj-ri)-:i:|-:<fcy, -rf T^HU-ri 2a<<t*(7){iiai-:&a-f 

[005213-1 vt», *Hli*5(D-f^<g(Djtf*'f7.^gai 1 14, En^SBS^^^SiltLTCDBEtfl^^ 

^-Tju^KA^fty , ^r^>ha-722ic-g«)$ijfflijnr§*j»"t-^$-ei rosKtiB 

•Sf-SftHt^l-li (7);Sfi-r4, ^x-f 7.^71 |-:^*D?tifc7^;U3$S)gT4Ja±|-:ft]»i-r-5;gJST? 
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fey. 3B»**©S2©3Ktt* 7^;U3^;gJtT2^bSltT3(73Pa1(7)SJ£lCjO^T^>SJtr'ife 
5. czr, El*>8£ ^<>K2i I*. T-r^hU-f 1 2©&a£fi£itft1-3£ AlcgaJt-^ff -TK 
vv?h23l::;^Kg£lzS&yttltb4i^^ 

x-7i ca¥@:5[Sjiittrf *:fiifiJT*fc-5c c<D<fcd4-^U-vv24ii % -at©?— •^sir'^uw 
6A<}»lt;fi^*iT-^(©^-U25A<lll*U«i:^ ; E-'S'(cSa^ttT@$ESE3a*n^'<;uh#^^ 
lt««lc«ko-ce»**i, #*K*>*7h23lc»o"CX5-fK»n-rS. *LT,-*v»J^5?243b<* 

-A^°VV3>lcaS^5«^l^^>^>r^m4V^nX^-v5 i 27/(<|SltbtL.Z0)m47 
^^P7.^^27ICj:oT^vU'yv24<D^-A^vv3>/)<^d3$H* 0 £bC:, Jp*'J;/v27|C 
I*, SStS<D3tt>+>-28*<|S«^TL^ 0 C©ft-fe>-*28l4, x-fX^hb-f 1 2\Zi>vh£*ltz 
Krr-iT.'jy lZ3fe^SB|tLr-e-0)Slt3fe^3tL, *©iii7j;!><, #tVX<71 ©frffiKKltbtifc 

[0053]ZCT% ^tV^I £&ft-f Sx-fX^hWl 214. f^T^hU'f 1 2±l^3t J r-fX^1 £ 
®£-f <5@S^iS:29£<§;t£o C©@£#K29I4. $£30£4^a.T7VX'7hb-n 2l-l°] 

-^P«mcEJfc1*(£T!«J#£*lfca^UX:Al>?32t. 7-A31 ©te3ffiP B 1l^^^*l^A33 
i:lc«fcoT«tfi£*H-CL^-5 0 o£y % 7-A31 lia*;ux?y>y32lctt»&lvcig»-r*Zfc-C 

Ttx-r^^i sfttt-rt. T-A3i (cii, jfex-f^^i a)mttaiz/^K34tttx.ri^<&. *l 

T, *A33*<ls]il|-ri,c:tr-T-A31 l4tfc»fiSifcoTII]»U CHl^J:^rT-A31 irj:43t 

[0054]£blC, 3te-T-fX^36«1 1 14, *Xh3>ea-$tt5lZS»M»$;fcSK7*/<igtt36t 
P*9ia-r5„ Z<DK7-f/<l§l»36tt, *AhP>tfa— < *35l::/<*a«*|lfc=i:/hP— 522l=*f 
U 3te^T^37, E»S«*^K21 , =&^ ; E-^K7-</N'38&i;3fe-tr>-y-28^<7)=&g|-t:> 

i*-39A«/^UN«*#ir«/«**LfcS»-efc*. *5«c@aM»j«a>T, =i>hn-722i*, * 

fc°-y$7^37rf><<»jl£L/-tf#*;t--Kfrb©^ 

a^-^K^/teBicarraqE— *i ^x^^E-Mttf t?-y*7-:/?^E-*«?©s»*i»«* 
«£L*a^t-4*aawMt*ffLr*fiB*ii*wicw»r*cpu©tift«i»a)T,3>hP 

-722lcMe»«»«^*#4L, ^*L&©a»««iffl#l=tt^^r3>ha-722i&«#9 

coossiaiitf, ^hp>t°a-^35ii, iBis^i^K2i ©&&a*?£ai ©affi-c** 
*i**fcft<o«#i:a2a)a«^[»*i**fc»fflfi^fc*aiRWi=3>hp-722i=ft#-r* 

^aatf 5H*^a«)«ftA<aff**i*. c©ig£, *xh3>t?i— 5*3514, bsuei**— # 

— K*l=J:or. E*iH*^vK21l::*S7*JU3^©»i&*««©A**W*ttl*. A2>£*t 

fc««i=»-^<aa*a**ttj*-r*. c©», *^h3>ea-^35icrta**ifc-w^/^7r 
j=»a*««ab<-fiBa**i,c©m*/<^ricaa**ifcaa*T-*i=*^t^-caa*a 

[0056]$*:. ^XKa>t°a— £3514. &x*A*1 *SIOT»*Sfc©©Bii«Uei*TVA*^ 
-^©Illfeffi»OT£p>hP-v22lcf^L-C3t7 r 'fX^l£SrS©ffi)^(^afi^-B-rSfc© 

©tta^-a-^aiLr©«a**fcf. Lfc*<oT, *^i-a>ea-*353b<rta-r*ROMic» 
©aa^niT^*. 

[0057]C©J:5ftajai=fct^T, 3fe-r-f*$1 ©^U3lcarS1t«©E»->|!|£Ml«M=Ol> 

rawr*. rr. T-rx^hu-ri 2*<3fe-TH-x^»aiaai 3ic&sr&tt!8T-7 : .f;*?hb'0 2 

IZjfex**l S-trvKf £©RL *>A33l4-*t©7— A3i £ff L£lf -&«fcd£[2]»)&airi!i 
S-r-S/i©, 7— A31 |-<fc&3fcfVX<71 ©ttJ#ttfT<f^*tftL^. Z©tt!B©^$7=-fX 
$MW1 2A<*-*1 6l:BM**i-CttrtlcaA**i4. *©»fiT?, *T-rA*i ttH*Lfcl*HI 

ee»atLT©T-f A$^*uuBa*hTisii8L. a«i=, a-rYASn©^^-*'^*:^ 
i=»a**ifc3fl6-b>-»*-28jb<M-r*. ctLi-«fcy. % = ^^ f ?^ izmi*titz7'<j\>3co®mM 
■b>-9-28i=aai**i*(a3#a). cnu^y, 5^^«-5»*«»±aa**i, ftfvx^n 

©MlcttBttltb*!*. d©fc*©3fcT-fX$i ©ff jh&Bli* *K— *-^»ttTfft6^;l/3 
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Hfr£*U>o LtzfoX. *HJ£a)ff^!gl-fcL^li» 5^U3(DJjB®3a/»<3tx'fX^1 Kgltbtt 
C0058]CZT% 3feir^X<71 (7)[3lJi|gi!)iiJt/l<3(£^|CteigTfctLl*\ %=T^^ llfSltbtlfc 
gttlt3C<hA<Rr8gT'&a. Z*Uz#U ftvvX^l *<Siil£l?lsI*Effiil!l$+Liii«^lctt, 7^ 

[0059]C?LT % #7^7.^1 A<&S£-t»-£;h.-St. *lA33;b<SgI!)£;»xT{£]|sU -$t(DT— A3 
1 1ZT-A31 A<S^[Cifi^-r^^(fij(75^Sj^gf So CtllCfcy , ftiF^Sl |*7-A31 IZ 
»»£ftT5VX*M^1 2±T*Ml=MBje&h.*. C(0#!gT\ TV^hU-f 1 2£*tV 
X^UXSflftSl 4(D^fSllC^i!)$i+^^b+A'U^v24$t±«S!|$-ti-SC-C, ftxYX^I ±£fS 
fi;8£ ^«vK2i Tfjfefi-rft(B4#!ll). cftl^y, ftx-fX?i <B7*JU3K*ff<&oHJt1t«a) 

[0060j#7V**1 CD^^^S^Bimtta^ieiltt^lC-rSICli, *Xh3>t?a— *3S\Z&r> 

1 <&7*;U3;b<S£T2j(Pb££T3<7>P0<D£j£^ -<0 
US. Btt«*^«:/K21 ©±T0»*»WB»**u C<0£^«rtK$<Bie$l^£^K2l 

[0061 iolnt?, ^*w\zm%(mmm&vLmtt%\z\*, ^^m^miztm 

mZMf7Ltz'&. ^Xh3>fa— 5»35l-«feorSa^i^K21 $SiSb$<J»IU-C-e(Of§^m^- 
£!&i 0;SJtfz«Slft$i+S. t££,#7V*<n 0^'<;U3*<SST4ia±U#jg*tfCejSL/c 
»1 ©tt&tfcS. 3fee^T^37fl)^Kilz^a5t-r^^1 <D¥g7J|S)^<7)SB&;B£ 

^K21 a>»M^em«^K2i (D&fg&fl^aftTV/^i (O^g^lfiltllfr-rS^lfilO 
ffi9l^<#«^T^h3>ta-^35li*^^$a*1--|jfctf).7'<^3lCl±^XhD> 
ea-^35ICA*^tlfc^M<Z)W^tt«^Ka$*i ( § o C0J:5^7^^3lCW-r*5I«'m«O) 

[0062]fcfc\ ^HffiW^ST'l*, %=r^^ \ZWi\-fhiXtz^<)l3<n^mZa^%^7.^y\Z 

WLH^tzv-ttommzm^tttzmzmivuztf. nmzmzixi*. Ktj 

tOO63]*fgB^(DIB-(D||j5fe(D^fS*06ai;ig7|-S^LNrlttBJTS.m-<D|llife(73^Si: 

tz#><J>m&zM-r& 0 o£y, *|gteo»(S-c-ii, s-o>iiii«5(D^fsr'fflL^@S¥S29/)<^ 

f^^hu-fi 2(ci4K—^*vttfl)«aiaift4i a<isitb*t-ci^. co)«aisp«4i 

<*.>^^ <Dm<h&)$mfrizm<r*tftetixi^ e -E-ur. gssm4i ici*, mmuvtn^mi^ 

coo64]co) *5ft«i*i=fci^-c, eflUH£^K2i £mwz^*)\,3^o)a!vnmz&mm£ 
m. tmmz^v^ i*, «&g&#4i iz&ix&mztiz. osy, bhsmmi tfigitbtixu 
fcivt-r at, ^)i3<D±m\zm) ^mmfDunm^m^^iat. 

lC«fco-CE»j«*^K21 A<3HV**1 frbllfti$L<SZ(a)#RHh ie»jH*^«vK21 (DW»« 
BI=^^*<Aofcy.E*S*^K2il=telt*t-^tK^/^<D«(D*>x^>y*«^ 

>U3<D4iBlcay^amil©E»i«**fT<E5itdTf*oTt. #7^**1 <D»*lC«i:oTllfci5 
Lcta«t-T4a2S^5£^->K2l fi<ftB3M*4i l=J:oT«BI**t, IB»*l*^F2l 0>mmfi±£ 
fcl*. Z*il=J:y , C»JH*^-yK2l tfftB&li. J5»WI=, C»;B*^«yK2l l= 
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[OO65]**M©* = ©*M0)»tt*Jjte*t^BUOlCl6^txTttM'r*.*^fl)«a)»» 

®a)en$i53ji<Bmz*itzmi&<»*,<DT'&z> a zo^t^mm^-hszit. &xVx*i£fta 

x£i 0) iSS^{S;*tt$iJflP Wfefrft-f , c+ifcft^T, £HSlS*t4i <7>a®l--*fcBtiEagjF 

•7-^54*<tftltb*fCL>4. C*tbfl)<41Sa^7-^54tt, *;hb<7)teaS*7-<754£i!5S* 
E«K3fcxV*2l ±<&7*;U3<DI«®3a£ft8£tf1- £C<!:KJ:o-C, #t?^7-y:7l Silttft 

[OO67]C0«fc5fcfllfifcl::fcU-C xVX*H/-n 2lC3texVX$1 £izvht&&. 
^54IC3tT : ^7.<7ia) i 7'</U30!lsa3a$tta^-li-r-i>C<i:r*. ftxVX<71 l*x<X?hWl2 
lclEL<&S>*«>£;h.!>o C*ilc«fctj, ^-rx^io^/usi^-r^BrffitgaKDIBI*-^**^ 
L<fi-fcfc>*t£„ CO®, -f-r^hb-O 2(Cirvh£;Kfc5fcxVX<71 1*. MHh>— h52£*Jft 
ttffll=J:-3T<a[«BS*n<6. *LT, xVX*hb<n 2fr&3frr<f**1 *By*VTi|*l::l4 % % 

[ooesijuiau^Miaii, *jtttaMaxK&£**-. *=©»fc0»ttrH\ xVx*h 
isnLSiJ5iA<i6itb^TtN-i)A<, ^~(D§M$ji/i!c-r-57=tf)ic,x-<'x^hU'ri2±a)ftaisfl*t 

41 £-«Mjy** % C©«y **»#l=3fcxV***ttL*l55SIWtTt»Al*. ftxVX^SWL 

i*, xVx*H/-n 2#ftxVx*&*&«i 3i::&a-r<&#®-exVx*hu<n 2a>sM*t& 

3fexVx**rtLfl.55l::»* ( Mi % 3fcxV**i*»L±lf **5irt*U*ftl*. ZJMz&) % 5fex 
*»*lz«iy^-rci:A<-e#*. 

[0069]^xn(0ffQa>iitta>ra$jfliiftVfli4icai^txTittw-r-&.*Ha)iiifid)»ffi 

**iTl»4. c<0/J^TL62(C||*^«m*61 li, Hl4(=iRf ']^62l::ftA£*i-&$A 
WSj$^«tt$LfcK J 7AttO)S^t*:64tP-U'vhtta)ffil#SB65t/)<@S* 
*iT»fiUMUvu**. Mtft64l*, /Ml62lCttSB63*<^A$*i7ittS-e3fe-r^^1 <D^S 

Coo70]c©«fc9<c*J*irfci^r, xVx^hu-n 2icftxVx2i s-b^h-f ftSS^v- 

>754K5texVX£l (D7*;t3<DiSSBi3a£&a£-rr£::<tT-, 3fcx-fX*1 lixVX^H^ 1 2 

iciL<aa*ift**t-5 e -e<DfcAic, xvx^u-n 2i=3fcxVx*i t-tr? 

KLfctt* 'ML62l::fflt*6l 0lt863$ftM-*. Cfucfcy , JW*(*64*«#xVx*i on 
flBSllfzg&U C0>ttttT?«&«65£»oT»**61 €HIE*#«Zte, 3fexV**l 
i*64£(7)St§ai::«fcoT®*Ee»£*i*« o*y , /h?L62l3«M6i Arficfc. JfcxV 

^ISfil*(3«fco-C|lfe$-|i-*|jl«|lsie«fl|66/><«|fiK$^S. xCT?, 3fcxVX2l 
30€®3aA<«liSU*t41 lr»rt4*lfctt««*V-^54|Ctt«*tt*4l** T'«|jgS61 $ 

HHgi-a-sct-e, ft-f-rx^i i*xvx?hu-<i 2KEL<<aa&#>&h.-&, 

[0071] 

c*w«sa*]»3R9ii E*©*x^^SEa©*wi*» a»«icaia**ifc*x-f^^i=iPiitT 

BB8»(*£m2<D4micraSte<DSgT*f6}!M^;8*^^ 

(D5i^tS«^St»^IS»-ri)Ct*<T?t*. LA x t, 3fcxVx*lc»LTfll«fl!>IBflHf>ll±*S 

s^^Hfc3tx>rx<7<D^t$3fexYx^ici9;itbnfcT-^sfiifflLr^S(DfS]^i-fia^^ 
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[0072]!8#ig2aBi£(D£BJjli, I8#Jgi sB«055fexYX^SlrfcLNr, &8£-t*¥&£. @ 
lsffiiJ!)ai-[E]tEeiS£*iT[elln?-&ft7V^ 

[0073]UI^«3sSt£03fgBflli % t&#JS2SBi£<7)5fc7M*<7g8f::fc^-C. fiS^t^S^ # 

x<**KI&ltb;»xfr7->?A<ft8£l*£;h*SI^^ 

ISS$«M^fll3S^fflt^C^j:<iEU^aic^d:5CtA<-x?^-5c 
Coo75]SI^5j2«(Df6B^ii s IlsJtJ^KKoftT-fX^&afrfc^T, feTV^oftAtt 

[0O76]S!*)S6|E«©f6B^tt, §|3fcJ3i ^L5<Dl\rftfr-8Bea>ftTV**gaicfc^ 
&^£14fB**&ft^b^^u^<7)^ 

a<r*t£„ l/=a<ot. ^r«lt«*iSiEiaairEL<sa®i-sc<tA<-e^„ 
[oo78]s»*«8SBiia)^Bflii . it^^eiBKoatxYx^^aicfci^r . ®«fa£, 

[0079]H^«9|Bfg(Df§BBIi, , 2, 3, 4, 5. 6Xli8lB«(D3tx-fX^aiCfcLN 

r, ^ssuic 5fe^x^(D®ffl$ad<kaicffia^f=ife«^ftaia5«$sitfc<oT% ft^x 
>8£^A<3fc7V**<&«ffifrb«iittt-*ffi8^ 

Coo8o]|g^i o3m<D%T<<*<?omw\t s j»^&t£SBli«<*frbfc£^u£#^x*g 

ai-&ltb;hfci£5ga^0)£@l::B&LTfilT^^ 

tf«<DtB^^2SiE<aaic^d:5ct*<r-t*o 

[0081 ]ia#Jgl 1 1BK^flBSI*, S*^«10sBe<D5tx^lCt5LNT, 7—9$, n&tswcg 
[0082]Ig*JSl 2fB«<DfgBJite, Ifi^JSlOgBKOJTfe^^lltJL^. 7-?£, SSSffl-g 
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[I|3]5tf^;^<Dfit<7)fl]®»ift£iftw^ 
ft. 

[a5]$ij^<D^p^ia-eaa-5 0 

ftfc«><7)ffi!|ffil2-e&ft 8 
CH2]-€-(D«!liffilin?&* 0 

ft. 

[Mi4]»^isiiEttt«i^^-r«iii5ia-cfe^o 

1 Jtex-fX* 

2 f&nJ&ttSBti&f* 

3 7^1/ 

3a T-^(^S) 
6 ^tt^sEHfS 

21 tEttsu. ai*»(ietta*^K) 
29 ss^s 

31 7— A 

37 jb\£v9TV? 

41 

52 SS5^V-h 
54 

61 &Jg$ 

66 ®}§[5]|E&t& 
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(57) Summary 

(Task) 

To make it possible to rewrite and record prescribed visible information to a label surface 
any number of times in such a manner that the rewriting and recording position of the visible 
information is in a suitable position on the surface of the label. 

(Solution Means) 

To an optical disk 1 is added a label 3 made of thermally reversible recording material, 
which attains a first state when it is heated to a first temperature, and a second state, different 
from the first state, when heated to a second temperature. Recording of prescribed visible 
information is performed on this label 3 by heating the label to the first temperature with a 
recording part 21 (recording and erasing head). At this time, the direction of the optical disk 1, 
mounted in a mounting part 12 (disk tray), is aligned with the prescribed direction by using a 
mark 3a created on the optical disk 1, so that the recording position of visible information will be 
in a suitable position with respect to the label 3. After that, the erasing part 21 (recording and 
erasing head (21) erases the visible information when it is heated to the second temperature. 

[figure] 

(Scope of the Patent's Claims) 
(Claim 1) 

An optical disk device, equipped with a mounting part, enabling to mount an optical disk 
so that it can be freely attached and removed; 

an alignment means, enabling alignment with a prescribed position by using a mark 
created on an optical disk, oriented in the direction of an optical disk mounted in the mounting 
part; 

a rotation driving part, rotating and driving an optical disk mounted in the mounting part; 

an optical pickup, irradiating with laser rays an optical disk supported so that it can move 
freely in the radial direction of an optical disk mounted in the mounting part; 

a recording part, generating heating to a first temperature inducing a first state in a 
thermally reversible recording medium oriented toward an optical disk mounted in the mounting 
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part; 

an erasing part, generating heating to a second temperature inducing a second state in a 
thermally reversible recording medium oriented toward an optical disk mounted in the mounted 
part; 

a recording means, controlling the driving operation of the recording part so that 
specified items can be recorded on a thermally reversible recording medium within the surface of 
an optical disk aligned by an alignment means mounted in a mounting part; 

and an erasing means, controlling the driving operation of an erasing part so as to induce 
a second state of a thermally reversible recording medium within the surface of an optical disk 
mounted in a mounting part. 

(Claim 2) 

The optical disk device described in claim 1, wherein said alignment means determines 
the position of an optical disk based on the result of detection when a mark is detected that was 
created on a rotating optical disk, rotated and driven by a rotation driving part. 

(Claim 3) 

The optical disk device described in claim 2, wherein a position alignment means detects 
a mark formed by the end face shape of a thermally reversible recording medium deployed in an 
optical disk. 



(Claim 4) 

The optical disk device described in claim 1, wherein said position alignment means is a 
mark created in the mounting part that is aligned with said mark created in an optical disk. 

(Claim 5) 

The optical disk device described in claim 4, equipped with a friction rotation mechanism 
rotating the outer periphery of said optical disk by the frictional force of a freely rotational 
friction wheel. 

(Claim 6) 

The optical disk device described in any of the claims 1 ~ 5, wherein said mounting part 
is equipped with a fixing means fixing said mounted optical disk. 

» 

(Claim 7) 
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The optical disk device described in claim 6, wherein said fixing means is provided with 
a pair of arms clamping said optical disk so that energizing is applied and cancelled in the 
clamping direction of said optical disk in order to fix or cancel fixing of said optical disk. 

(Claim 8) 

The optical disk device described in claim 6, wherein said fixing means is a high-friction 
sheet mounted on said optical disk. 

(Claim 9) 

The optical disk device described in claim 1, 2, 3, 4, 5, 6, or 8, wherein said mounting 
part is equipped with a soft protective member arranged so as to cover the periphery of said 
optical disk. 

(Claim 10) 

An optical disk, equipped with a reference mark used for positional alignment in a 
prescribed direction when a label comprising a thermally reversible recording medium is 
mounted in a mounting part deployed in an optical disk device. 

(Claim 11) 

The optical disk described in claim 10, wherein said mark is recorded by printing to one 
surface oriented in the upward direction when the disk is mounted in the mounting part. 

(Claim 12) 

The optical disk described in claim 10, wherein said mark is formed by the end face 
shape of a thermally reversible recording medium, deployed on one face oriented in the upward 
direction when a disk is mounted in a mounting part. 

(Claim 13) 

The optical disk described in claim 10, wherein a contrasting mark is formed in an optical 
information recording layer outside of the data area by the initializing treatment. 

(Detailed Explanation of the Invention) 

(0001) 

(Technology Belonging To The Invention) 
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This invention relates to an optical disk device accessing an optical disk. 

(0002) 
(Prior Art) 

Various types of disk-shaped media in which digital information is recorded magnetically 
or in pits on disk-shaped media became popular in recent years. These types of media are 
generally called magnetic disk. In addition to optical disks and CDs for music, or CD-ROMs and 
DVDs for prerecorded information, there are also optical disk to which information can be added 
by writing on them only once, and optical disk that can be overwritten any number of times. All 
of these types of disk have become very quickly very popular. 

(0003) 

Moreover, labels used in optical disks that contain prerecorded information are usually 
added as so called index labels in order to display the content of the recording and to improve the 
design characteristics. For example, the title or the name of the tune is generally printed together 
with a prescribed pattern on the label surface of a music CD and the content of the recording is 
generally printed together with a prescribed pattern on a CD-ROM. 

(0004) 

On the other hand, because the information on optical disks of the write-once type and on 
rewriteable optical disks is specified and written by a user who is using these disks, prescribed 
items cannot be printed and added to the index label in this manner. That is why the content of 
the recording is usually written in such a case onto these types of optical disks. However, it is 
convenient if the user were able to write to this index label specified items that could be added to 
music CDs or the like onto which information has been prerecorded, or even with write-once and 
rewriteable optical disks. That is whey the design of printing devices has been developed that 
make it possible, to print specified items onto an index label that can be added to the write-once 
type of optical disks. Such a built-in printing mechanism used for an optical disk device enabling 
recording and regeneration of information has been disclosed in Japanese Unexamined (Kokai) 
Patent Application Number 9-265760. 

(0005) 

(Problem To Be Solved By This Invention) 

Incidentally, even with printing devices using the above mentioned existing product 
designs, and even according to the disclosure of Japanese Unexamined (Kokai) Patent 
Application Number 9-265760, it was possible to print specified items only once on the label 
surface of an optical disk. Therefore, the design was not suitable for optical disks such as optical 
disks of the rewriteable type in which the content can be rewritten. This is because in case of 
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these optical disks, the content that recorded on the label must be also rewritten so as to 
correspond to rewriting of the recorded information. 

(0006) 

Further, Japanese Unexamined (Kokai) Patent Application Number 9-282836 discloses 
and invention making it possible to rewrite a number of times the content of a label by using a 
liquid crystal/polymer composite film for an index label. Incidentally, because the liquid 
crystal/polymer film has a thick thickness, the thickness of the entire disk unit is increased 
excessively when a liquid crystal/polymer composite film is formed on the surface of the disk. 
Because this on the one hand causes problems during rotations of the optical disk, and problems 
occur on the other hand also during reading and writing of information with laser rays, it is 
difficult to achieve a practical design. 

(0007) 

The objective of this invention is to enable rewriting of specified visible information any 
number of times on the label surface of an optical disk. 

(0008) 

Another objective of this invention is to enable correct positioning of recording of visible, 
rewriteable information on the label surface of an optical disk. 

(0009) 

Yet another objective of this invention is to enable correct positioning without 
complicated operations for recording of rewriteable visible information on the label surface of an 
optical disk. 

(0010) 

Still another objective of this invention is to enable correct positioning without having to 
use a complicated construction for recording of rewriteable visible information on the label 
surface of an optical disk. 

(0011) 

Yet another objective of this invention is prevent damage to the device during recording 
of rewriteable visible operation on the label face of an optical disk. 

(0012) 
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(Means To Solve Problems) 



In accordance with the description of claim 1 of this invention, the optical disk of this 
invention is equipped with a mounting part, enabling to mount an optical disk so that it can be 
freely attached and removed; 

an alignment means, enabling alignment with a prescribed position by using a mark 
created on an optical disk, oriented in the direction of an optical disk mounted in the mounting 
part; 

a rotation driving part, rotating and driving an optical disk mounted in the mounting part; 

an optical pickup, irradiating with laser rays an optical disk supported so that it can move 
freely in the radial direction of an optical disk mounted in the mounting part; 

a recording part, generating heat to a first temperature inducing a first state in a thermally 
reversible recording medium oriented toward an optical disk mounted in the mounting part; 

an erasing part, generating heat to a second temperature inducing a second state in a 
thermally reversible recording medium oriented toward an optical disk mounted in the mounted 
part; 

a recording means, controlling the driving operation of the recording part so that 
specified items can be recorded on a thermally reversible recording medium within the surface of 
an optical disk aligned by an alignment means mounted in a mounting part; 

and an erasing means, controlling the driving operation of an erasing part so as to induce 
a second state of a thermally reversible recording medium within the surface of an optical disk 
mounted in a mounting part. 

(0013) 

Therefore, when a thermally reversible medium to which a label has been added is 
mounted in a disk mounting part, a first state is induced in a thermally reversible recording 
medium by heating it to a first temperature with a recording part while driving of the recording 
part is controlled by a recording means, and specified visible information is recorded on a label 
consisting of a thermally reversible recording medium. At this time, the orientation of the optical 
disk mounted in the mounting part is aligned with a prescribed direction by an alignment means 
by using a mark created on the optical disk. Because of that, visible information can be recorded 
in the correct position on a label consisting of thermally reversible recording medium. Also, 
when a second state is induced in the thermally reversible recording medium by heating it to a 
second temperature with an erasing part while the driving operation of the erasing part is 
controlled by an erasing means, visible information can be erased from a label consisting of a 
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thermally reversible medium. Moreover, these visible information recording and erasing 
operations can be run and repeated any number of times. 

(0014) 

In accordance with the description of claim 2 of this invention, in the optical disk device 
described in claim 1, an alignment means determines the position of an optical disk based on the 
detection result when a mark is detected, which was created on a rotating optical disk, rotated 
and driven by a rotation driving part. Detection of this mark is achieved by using an optical 
method or various other methods. 

(0015) 

Accordingly, when visible information is recorded on a label consisting of a thermally, 
reversible recording medium, the orientation of an optical disk can be freely set by an alignment 
means to the correct position for recording of visible information. 

(0016) 

In accordance with the description of claim 3 of this invention, in the optical disk device 
described in claim 2, a position alignment means detects a mark formed by the end face shape of 
a thermally reversible recording medium deployed in an optical disk. 

(0017) 

Accordingly, the orientation of an optical disk can be set freely to a position suitable for 
recording of visible information by a position alignment means, without creating a separate mark 
on the optical disk. 

(0018) 

In accordance with the description of claim 4 of this invention, in the optical disk device 
described in claim 1, the position alignment means is a mark created in the mounting part, which 
is aligned with a mark created in an optical disk. 

(0019) 

Accordingly, when visible information is recorded on a label consisting of a thermally 
reversible recording medium, an optical disk can be aligned with the correct position for 
recording of visible information by aligning a mark on an optical disk with a position displaying 
mark on a mounting part. 

(0020) 
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In accordance with the description of claim 5 of this invention, the optical disk device 
described in claim 4 is equipped with a frictional rotation mechanism which can be rotated with 
the frictional force of a friction wheel that be freely rotated in the outer peripheral part of an 
optical disk. 

(0021) 

Therefore, when a friction wheel is rotated so that an optical disk is rotated, this makes it 
possible to create an easy aligning operation aligning a mark on an optical disk with a position 
displaying mark on a mounting part. 

(0022) 

In accordance with the description of claim 6 of this invention, in the optical disk device 
described in any of the claims 1 ~ 5, a mounting part is equipped with a fixing means which fixes 
a mounted optical disk. 

(0023) 

Therefore, when visible information is recorded on a label consisting of thermally 
reversible recording medium, there will be no eventual displacement of the optical disk because 
the optical disk is fixed by a fixing means. 

(0024) 

In accordance with the description of claim 7 of this invention, in the optical disk device 
described in any of the claims 1 - 6, a fixing means fixes and releases an optical disk, applying 
energizing and canceling energizing in the clamping direction of the optical disk with 2 arms 
clamping optical disk. Since in this case, the arms can also fix the optical disk by enabling 
energizing in the clamping direction of the optical disk, while the optical disk can be clamped, 
the arms can fix the optical disk by releasing energizing in the clamping direction of the optical 
disk. 

(0025) 

Therefore, an optical disk can be fixed by energizing or by canceling energizing of a pair 
of arms in the clamping direction of an optical disk. In the same maimer, because a pair of arms 
energizes or releases energizing in the clamping direction of an optical disk, fixing of the optical 
disk can be canceled. 

(0026) 
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In accordance with the description of claim 8 of this invention, in the optical disk device 
described in any of the claims 6, the fixing means is a high-friction sheet that can be mounted on 
an optical disk. 

(0027) 

Accordingly, an optical disk can be fixed in a mounting part through friction between a 
high-friction sheet and an optical disk. Specifically, the friction between a high-friction sheet and 
an optical disk is thus determining from the viewpoint of the fixing of the optical disk in a 
mounting part. 

(0028) 

In accordance with the description of claim 9 of this invention, in the optical disk device 
described in any of the claims 1, 2, 3, 4, 5, 6, or 8, the mounting part is equipped with a soft • 
protective member arranged so as to cover the periphery of the optical disk. 

(0029) 

Therefore, during recording of visible information to or erasing it from a label consisting 
of a thermally reversible recording material deployed in an optical disk, the recording part and 
the erasing part are in contact with the protective member at the time when a recording part or an 
erasing part is removed from the end face of an optical disk. This makes it possible to prevent 
damage to the disk because the recording part and the erasing part are protected by a soft 
protective member. Accordingly, the degree of the softness of the protective member is thus 
determining from the viewpoint of the protection provided to the recording member and of the 
erasing member. 

(0030) 

In accordance with the optical disk of this invention described in claim 10 of this 
invention, the disk is equipped with a label consisting of a thermally reversible medium; 

and with a mark prepared to enable aligning in a prescribed direction when the disk is 
mounted in a mounting part deployed in an optical disk device. 

(0031) 

Accordingly, when the first state is created of a thermally reversible recording medium 
by heating it to the first temperature, specified visible information can be recorded on a label 
consisting of a thermally reversible recording material. In this case, when an optical disk is 
mounted in the mounting part of an optical disk device, the mark deployed on the optical disk 
serves for alignment in the orientation of the optical disk so that once the correct alignment has 
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been achieved with the orientation of the optical disk, visible information can be recorded in the 
correct position on a label consisting of a thermally reversible medium. Also, when the second 
state is created by heating a thermally reversible medium to the second temperature, visible 
information can be erased from a label consisting of a thermally reversible material. 
Furthermore, recording and erasing of this visible information can be repeated any number of 
times. 

(0032) 

In accordance with the invention described in claim 1 1, in the optical disk described in 
claim 10, a mark is recorded by printing it on one surface oriented in the upward direction when 
the disk is mounted in the mounting part. 

(0033) 

Accordingly, a mark can thus be easily created by printing. 

(0034) 

In accordance with the invention described in claim 12, in the optical disk described in 
claim 10, a mark is formed by the end face shape of a thermally reversible recording medium, 
deployed on one face oriented in the upward direction when a disk is mounted in a mounting 
part. 

(0035) 

Therefore, a mark can be formed by the end face shape of a thermally reversible 
recording medium, without creating a separate mark on the optical disk. 

(0036) 

In accordance with the invention described in claim 13, in the optical disk described in 
claim 10, a contrasting mark is formed in an optical information recording layer outside of the 
data area by the initializing treatment. 

(0037) 

Therefore, a mark can be created by contrasting so that it is formed in an optical 
information recording layer outside of the data area by the initializing treatment, without creating 
a separate mark on the optical disk. 

(0038) 
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(Embodiment Mode of the Invention) 

Embodiment 1 of the present invention will now be explained based on the reference 
provided in Figure 1 ~ Figure 5 and Figure 15. 

(0039) 

First, the optical disk 1 used in an optical disk device of an embodiment mode of this 
invention will be explained based on the reference in Figure 1 and Figure 15. Figure 1 shows a 
cross-sectional view of the optical disk, Figure 15 is a graph showing the characteristics of the 
heat reversible recording medium. 

A (label) optical disk 1 has on one surface a label 3 consisting of a reversible display 
recording layer 2, which serves as a heat reversible recording medium (see reference in Figure 2 
through Figure 4). While the material of the reversible display recording material 2 maintains its 
transparency or color tone at room temperature, a suitable material is a material that enables 
reversible changes of the material's transparency or tone with energy enabling printing. In this 
case, the energy that can be applied can be light, an electric field, a magnetic field and other 
examples can be named. An example of a material whose transparency or color tone can be 
changed by energy is for instance electrochromic material, photochromic material, bistable liquid 
crystal material, magnetic display recording material of the magnetic capsule type wherein a 
magnetic material is enclosed in microcapsules, etc. However, the use of heat energy is optimal 
because this energy is stable, and also from the viewpoint of the cost. 

(0040) 

While any type of a second concrete material of a heat reversible display material can be 
employed as long as changes of transparency or of the tone color are achieved by heat, it is 
desirable to use a material having at least 2 different color tone or transparency modes at room 
temperature when no energy is applied. It is possible to use for example a mixed polymer that 
has 2 or more compatible states of transparency, or a material whose opacity can be modified 
(Japanese Unexamined (Kokai) Patent Application Number 61-258853, or a liquid crystal 
polymer material enabling phase changes can be employed (Japanese Unexamined (Kokai) 
Patent Application Number 62-66990, page 2, upper right column, line 3 ~ line 4, and page 4, 
upper left column, line 17), whose first color state is created at a specific temperature higher than 
room temperature, which after heating to a second specific temperature higher than the first 
specific temperature, followed by cooling, creates a second color state, and other examples can 
be named. 

(0041) 

Particularly desirable is a material wherein after heating to the first specific temperature, 
and after the material has been heated to a second specific temperature that is higher than a first 
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specific temperature, the material enables easy changes of its transparency or opacity mode, or 
its color tone mode, etc., while its temperature can be easily controlled. Among concrete 
examples of such materials containing dispersed low-molecular fatty acids or the like in vinyl 
chloride resins and similar resins having heat reversible characteristics, enabling to create a white 
opacity state at a second specific temperature (Unexamined (Kokai) Japanese Patent Application 
Number 55-154198) are materials using a specific resin with a fatty acid or the like creating an 
opaque state at a first at a first temperature, and creating a transparent state at a second specific 
temperature (Japanese Unexamined (Kokai) Patent Application Number 3-169590), materials 
using leuco dyes and long-chained alkyl color developing agents which acquire black, red, blue 
or another coloring after heating to a second specific temperature, while this coloring dissipates 
at a first specific temperature (Japanese Unexamined (Kokai) Patent Application Number 2- 
188293, and Japanese Unexamined (Kokai) Patent Application Number 2-188294). 

(0042) 

Materials using leuco dyes are particularly desirable among such materials thanks to their 
optimal contrast. In addition, even among materials of the type using a leuco dye, materials using 
long-chained alkyl developers are particularly suitable because the temperature inducing coloring 
and color dissipation can be easily controlled. Further, among materials having fatty acids or 
similar organic low molecular substances dispersed in a resin and acquiring a transparent state at 
a first specified temperature and an opaque state at a second specific temperature after heating, 
particularly desirable are materials that have good stability of changing physical properties, as 
well as good sensitivity and resistance characteristics. 

(0043) 

In this case, a so called TC film consisting of a heat reversible material was employed in 
an example of the reversible recording layer 2 in the mode in the present embodiment. As shown 
in Figure 15 indicating the characteristics of such a heat reversible film, because the transparency 
or color tone can be changed reversibly when heat is applied, a structure is created that maintains 
its transparency or color tone at room temperature, having at least 2 types of modes. 

(0044) 

To be more specific, in case of the reversible display recording layer 2 in the present 
embodiment mode, transparency was induced when heat was applied for transition from 
temperature T2 to temperature T3. After that, the transparent state was maintained also after the 
temperature returned to a lower temperature TO. In addition, a semi-transparent state was 
induced when heating was applied to create temperature above T4, which was always followed 
by a return to white opacity when the temperature dropped to TO. This phenomenon occurs when 
the resin base material adheres tightly and without gaps to particles of an organic low molecular 
substance dispersed in the base material of a resin whose structure contains the reversible display 
recording layer 2, so that during the state when there are no gaps inside the particles of an 
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organic, low molecular substance, the reversible display recording layer 2 appears transparent 
because incident light obtained from one side will pass through it without being dispersed. In 
contrast to that, when a polycrystalline structure is formed if fine crystals of the particles of an 
organic, low molecular substance are aggregated, because gaps are created on the interface 
between the crystals or on the interface between the particles and the base material of the resin, 
incident light received from one side will be diffracted/reflected between the gaps and the 
crystals on the interface between the crystals and the resin and then dispersed, the reversible 
display recording layer 2 will appear to have acquired white color. 

(Optical Disk Construction) 

Next, the sequentially laminated construction of the optical disk 1 shown in Figure 2 [sic] 
includes a first dielectric layer 5 on one surface of a disk-shaped substrate 4 having a guiding 
groove, not shown in the figure, an optical information recording layer 6, a second dielectric 
layer 7, a reflection and heat radiation layer 8, an intermediate layer 9, and a reversible display 
recording layer 2, in this order. The laminated construction is also provided with a hard coat 
layer 10 on the surface on the side opposite the substrate 4. 

(0045) 

The substrate 4 can be formed from glass, ceramic material, or a resin. Among these 
materials, resin is a desirable material from the viewpoint of its molding characteristics and the 
cost. Examples of such a resin include a polycarbonate resin, acrylic resin, epoxy resin, 
polystyrene resin, acrylonitrile styrene copolymer resin, polyethylene resin, polypropylene resin 
and other example can be named. However, polycarbonate resins or acrylic resins are optimal 
due to their molding characteristics, optical characteristics, and their cost. Further, while the disk 
shape was selected in the present embodiment mode for the shape of the substrate 4, the 
invention is not limited by this mode, since it is also possible to use a card shape or a sheet shape 
or the like. Most desirable is when on the substrate 4 is formed with a required guiding groove 
having a width in the range of 0.25 ~ 0.65 |im, while the approximate range of 0.30 ~ 0.55 is 
preferable. This guiding groove is used for tracking. 

(0046) 

The optical information recording layer 6 is formed with a thickness of about 15-35 nm. 
For the material of this optical information recording layer 6 can be used a phase changing type 
of recording material containing the four elements Ag, In, Sb, Te as the main component of 
material which has this desirable content. This is due to the ratio between the recording 
(crystallization) sensitivity and speed and erasing (non-crystalline state) sensitivity and speed 
when the optical information recording layer 6 uses such a material. Most desirable thickness of 
the optical information recording layer is, however, not limited only to the range of 15 ~ 35 nm, 
since approximately 10-100 nm, is also desirable, while about 15 - 50 nm is preferable. A 
value in the range of 15 - 35 nm is preferable taking into account initialization characteristics 
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such as jitter, overwrite characteristics, manufacturing efficiency, etc. If the optical information 
recording layer 6 is thinner than 10 nm, this will greatly reduce the light absorbing capability and 
the ultimate result would be that the optical information layer 6 would not be able to perform its 
function. 

(0047) 

For the material of the first dielectric layer 5 and the second dielectric layer 7 can be 
employed SiO, SiC>2, ZnO, SnCb, AI2O3, TiC>2> hi2C>3, MgO, Z1O2 or a similar metallic oxide, or 
Si3N 4 , AiN, TiN, BN, ZrN or a similar nitride, ZnS, L12S3, TaS4 or a similar sulfide or the like. In 
addition, the film thickness of the first dielectric layer 5 should be in the range of 60 - 200 nm, 
while approximately 80 ~ 1 10 nm is preferable. Further, the thickness of the second dielectric 
layer 7 should be in the range of 15 ~ 45 nm, while about 20 - 40 nm is preferable. If the film 
thickness of the second dielectric layer 7 is thinner than 15 nm, the layer will not have sufficient 
heat resistance and heat protecting capability. This will also decrease its sensitivity. On the other 
hand, if the film thickness of the second dielectric layer 7 is thicker than 45 nm, the O/W 
characteristics will be poor. 

(0048) 

For the material of the reflection and heat radiation layer can be used Al, Au, Ag, Cu, Ta 
or a similar metal material, or a well known alloy of these metals can be employed in a reflection 
and heat radiation layer which can be formed with a film thickness in the range of 70 - 1 80 nm. 
Most desirable is when a trace amount of an additional element is also contained in such a metal, 
semiconductor, or alloy. For example, Ti or N can be also contained in an Al alloy. Examples of 
other such additional elements include Cr, Ti, Si, Cu, Ag, Pd, Ta, etc. 

(0049) 

The intermediate layer 9 is deployed as required. A desirable material for the main 
substance in its construction is resin. Specifically, an acrylic type or a similar type of monomer 
can be used as the main substance with an ultraviolet ray curable resin. This type of intermediate 
resin 9, which can be formed with the spin coating method or another coating method, has a 
protective function as it protects the optical information recording layer 6 and reflection and heat 
radiation layer 8, and it also has a function providing for close adhesion between the reversible 
display recording layer 2 and reflection and heat radiation layer 8. A desirable film thickness is 
about 0.5 ~ 20 |im. 

(0050) 

For the hard coat layer 10 formed on the surface of the substrate 4 on the opposite side 
can be generally used an ultraviolet ray curable resin formed by spin coating. A suitable 
thickness of this layer is 2 ~ 6 \im. If the layer is less than 2 |im thick, a suitable abrasive 
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resistance will not be obtained, if it is more than 6 \xm thick, a large internal stress will be 
created, which will have a major influence on the mechanical characteristics of the disk. 

(Optical Disk Device) 

The following is an explanation of the optical disk device 1 1 . Figure 2 shows a top view 
of the moving mechanism of a mounting part (disk tray) of the optical disk device 11, Figure 3 is 
a top view diagram of the optical disk device 1 and the recording and erasing head used to 
explain the controlling operation oriented toward the optical disk 1, and Figure 4 is a model 
diagram of the recording and erasing head and of the label, which serves to explain the recording 
operation performed on the label 3 deployed on the optical disk 1. The optical disk device 1 1 in 
this embodiment is equipped with a disk tray 12 creating a mounting part enabling to mount the 
optical disk 1 , rotated and driven by a disk motor, not shown in the figure, which drives the 
optical disk 1 mounted in this disk tray 12. This optical disk, mounted in the disk tray 12, is - 
irradiated with laser light by an optical pickup 37, which will be described later, creating a ; 
construction performing recording of information and regeneration of information recorded on 
the optical disk 1. In order to record and regenerate information in this manner on the optical 
disk 1, optical pickup 37 is provided with an irradiation optical system providing irradiation with 
laser rays emitted from a laser diode so that spot irradiation is applied to the recording surface of 
the optical disk 1 through an objective lens with the laser rays of an irradiation optical system, 
and with a mounted guiding and returning optical system (neither shown in the figure), which 
guides and returns the reflection light of the optical disk 1 to each light receiving part so as to 
obtain a reference signal, tracking signal and focusing signal from the reflection light of the 
optical disk 1. Many optical parts can be used jointly by the irradiation optical system and 
returning optical system. 

(0051) 

The optical disk device 1 1 in the present embodiment mode is a device of the front- 
loading device type. Specifically, as shown in Figure 2, the optical disk 1, which is mounted in 
the disk tray 12, is deployed so that it can move freely between the optical disk mounting 
position 13 and the optical disk containing position 14. Its mechanism employs the disk tray 12, 
driven and rotated by a guide shaft 15, and a motor 16, deployed mutually parallel, supported by 
a helical gear 17. Specifically, the disk tray 12 is attached to the guide shaft 15 so that it is freely 
slidable and engaged by a shaft 17 of the helical gear. 

Accordingly, when the helical gear 17 is driven and rotated by the motor 16, the disk tray 
12 is moved in the axial direction of the helical gear shaft 17 and guide shaft 15 between the 
optical disk mounting position 13 and the optical disk containing position 14. When the disk tray 
12 is moved in this manner, if the disk tray 12 is in the optical disk mounting position 13, a first 
micro-switch 18 and a second micro-switch 19 will be switched ON. If the disk tray 12 is in the 
optical disk containing position 14, the second micro-switch 19 and a third micro-switch 20 will 
be switched ON. This makes it possible to identify and ascertain the position in which the disk 
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tray 12 is located by detecting the engagement status of the first ~ third micro-switches 18-20. 
(0052) ' 

Further, the optical disk device 1 of the present embodiment is also equipped with a 
recording and erasing head 21 used as a printing part and an erasing part. This recording and 
erasing head 21 consists of a thermal head deployed with a plurality of on-line heat generating 
elements, not shown in the figure, generating selectively thermal energy with two types of 
temperature, namely a first temperature and a second temperature, driven and controlled by a 
controller 22, to be described later. Specifically, the first temperature of the heat generating 
elements of the recording and erasing head 21 is a temperature created when the label 3, added to 
the optical disk 1, is heated above temperature T4. The second temperature of the heat generating 
elements is a temperature created when the label 3 is heated so that its temperature is between 
temperature T2 and temperature T3. In this case, the recording and erasing head 21 is mounted in 
a cartridge 24 attached in such a way so as to be freely slidable on a guide shaft 23, which is 
extended in a direction at right angle to the movement direction of the disk tray 12. The 
arrangement direction of the heat generating elements in the recording and erasing head 21, 
which is mounted in the carriage 24, is a direction at right angle to the radial direction of a disk 1 
mounted in the disk tray 12. 

This type of carriage 24 is driven by a winding mechanism using a pair of pulleys 25 
driven by a belt 26, wherein one of the pulleys 25 is driven by a motor, not shown in the figure, 
enabling driving with a winding belt mechanism with a sliding movement along the guide shaft 
23. In addition, because a fourth micro-switch 27 is used that is switched ON when the carriage 
24 is in the home position, the home position of the carriage 24 can thus be detected by this 
fourth micro-switch 27. Further, on the carriage 24 is mounted a reflective type of optical sensor 
28. When this optical sensor 28 receives irradiation light as the reflection light of an optical disk 
1 set in the disk tray 12, its output is used for identification as to whether a label 3 is or is not 
created on one side face of the optical disk 1. 

(0053) 

In this case, the disk tray 12 holding an optical disk 1 is equipped with a fixing means 29, 
which fixes the optical disk 1 on the disk tray 12. The construction of this fixing means 29 
comprises a pair of arms 31 clamping the optical disk 1 attached so that it can be freely rotated in 
disk tray 12 having at its center a supporting point (fulcrum) 30, and held in the compressed state 
with a coil spring 32 between one end of these arms 31, and a cam 33, clamped between the 
other end of the arms 31. In other words, the arms 31 clamp an optical disk 1 that is rotated as it 
is energized by the coil spring 32. Arms 31 are also equipped with a pad deployed in the 
clamping position of the optical disk 1. In addition, when the cam 33 is rotated, the arms 31 are 
also rotated as a follower component, creating a construction wherein the clamping and fixing of 
the optical disk 1 can be released by these arms 3 1 . 
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(0054) 



Further, the optical disk device 1 1 is provided with a built-in driver circuit 36, which is 
controlled and operated by a host computer. The construction of this driver circuit 36 includes a 
controller 22 connected by a bus to the host computer, including a bus connection to the optical 
pickup 37, recording and erasing head 21, various types of motor drivers 38, optical sensor 28 
and various types of sensor 29. In such a circuit construction, the controller 22 controls the 
timing of irradiation with laser light emitted from the laser diode in the equipment of the optical 
pickup 37, as well as the strength of the irradiation, etc. Control is also exercised as to whether 
each of the heat generating elements of the recording and erasing head 21 is present or absent, 
over the timing of heat generation, over the temperature generated by the heat, etc., to control the 
timing of the operating control signal for the pickup motor, the disk motor, and the motor 16 
with various motor drivers. Specifically, because these operations are conducted according to an. 
operating program stored in the ROM of the host computer 35, respective calculations and 
processing operations are realized so that while an overall control is exercised over each part in a 
centralized form by the CPU, respective types of operating control signal are issued by controller 
22 so that the controller 22 controls each part based on these operating control signals. 

(0055) 

For example, when the host computer 35 outputs in a selective manner signal causing 
heat generation to the first temperature and signal causing heat generation to the second 
temperature in respective heat generating elements of the recording and erasing head 21, the ' 
function of a recording means and an erasing means is thereby fulfilled. Therefore, the function 
of a printing means and of an erasing means is realized by the operating control exercised over 
the recording and erasing head by the CPU according to the operating program stored in the 
ROM built into the host computer 35. In this case, when the host computer 35 receives write 
information input from a keyboard, etc., not shown in the figure, write signal is output based on 
this input information. At this time, write information is already developed in a print buffer built 
into the host controller 35, so that the write signal can be output based on the write data 
developed in this print buffer. 

(0056) 

The host computer 35 also fulfills the function of an alignment means aligning a specified 
orientation of the optical disk 1 by the input to the controller 22 of the rotational driving signal of 
a disk motor, not shown in the figure, driving and operating the optical disk 1 . Therefore, the 
host computer thereby realizes the function of a positional alignment means with the operating 
control exercised over the disk motor by the CPU according to operating programs stored in the 
ROM, built into the host computer 35. 

(0057) 
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The information recording and erasing operation relating to the label 3 of the optical disk 
1 will now be explained with the above construction. First, an optical disk 1 is set in the disk tray 
12 in the state when the disk tray 12 is located in the optical disk device mounting position 13. 
Because at this time, the cam 33 is located in a rotary position so as to enable extending of arms 
31, clamping of the optical disk 1 by the arms 31 is not performed. Therefore, the disk tray can 
be inserted during this status as is into the device driven by the motor 16. At this stage, the 
optical disk 1 is driven and rotated by the disk motor, which is a driving and rotating part, not 
shown in the figure. At the same time, an optical sensor 28, built into the carriage 24, scans the 
surface of the optical disk 1. Therefore, the end face of a label 3 deployed on the optical disk 1 
will be scanned by the optical scanner 28 (see Figure 3 for reference). Because of that, the 
operation of the disk motor is stopped and the optical disk 1 is positioned in this position. The 
stopping position of the optical disk 1 at this time is a position created at an orthogonal direction 
to the movement direction of the carriage 24 mounted in the recording and erasing head 21, and 
in a direct line including the end face 3a of the label 3 having the shape of a half donut (see 
Figure 4 for reference). In this case, the orientation of the optical disk 1 that is mounted in the 
disk tray 12 is aligned by using the end face 3a of the label 3 created on the optical disk 1 with 
the means realizing the aligning function. Accordingly, in the present embodiment, the end face 
of the label 3 fulfills the function of a mark created on the optical disk 1. 

(0058) 

Provided that in this case the speed with which the optical disk 1 is driven and rotated is 
slowed down to a sufficient extent, the end face 3a of the label 3 created on the optical disk 1 
will be detected by the optical sensor, and the optical disk 1 is stopped at the same time, 
positioning will be enabled for a suitable position. 

On the other hand, if the optical disk 1 is driven and rotated at a high speed, it is 
conceivable that when the end face 3a of the label 3 is detected by the optical sensor 28 and the 
optical disk 1 is stopped, there could be an eventual overrun of the optical disk 1. That is why an 
encoder, not shown in the figure, is added to the disk motor driving the optical disk 1 to enable 
easy positioning in the correct position of the optical disk 1 even if the optical disk 1 creates the 
overrun state with confirmation of the position of the optical disk 1. 

(0059) 

When the position of the optical disk 1 is aligned in this way, the cam 33 on the pair of 
the arms 31 is driven and rotated so that it is allowed to travel in the direction in the vicinity of 
both arms 31. Because of that, the optical disk 1 is positioned and fixed securely by the tray 12, 
which is clamped by the arms 31. While the disk tray 12 is moved during this state in the 
direction of the optical disk containing position 14 and back and forth operations are conducted, 
the optical disk 1 is scanned by the recording and erasing head 21 (see Figure 4 for reference). 
This makes it possible to record visible information on the label 3 of the optical disk 1 . 
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(0060) 



During the state when visible information is recorded on the label 3 of the optical disk 1, 
the recording and erasing head 21 is controlled and driven by the host computer 35 and the heat 
generating elements generate heat reaching the second temperature. When this happens, the 
temperature of the label 3 of the optical disk 1 will be raised to a temperature between T2 and T3 
and a transparent state of the label 3 will be created. At this time, all the heat generating elements 
of the recording and erasing head 21 are operated and because the recording and erasing head 21 
will be moved during this state in the radial direction of the optical disk 1 along with the 
movement of the optical pickup 37, a transparent state will be created on the entire surface of the 
label 3. After that, the transparent state of the label 3 will be maintained as is when the 
temperature returns to room temperature after this temperature increase. 

(0061) 

Next, when a specified visible information is recorded on the label 3, after processing of 
label 3 to create a transparent state has been realized, the recording and erasing head 21 is 
operated and controlled by the host computer 35 and its heat generating elements generate heat 
until the first temperature is reached. When this occurs, the temperature of the label 3 of the 
optical disk 1 will be raised above temperature T4 and the first state will be created with white 
opacity. Because at this time, the host computer outputs write signal while taking into 
consideration the arrangement in the direction orthogonal to the radial direction of the optical 
disk 1 of the heat generating elements on the recording and erasing head 21, and the movement 
of the recording and erasing head 21 in the radial direction of the optical disk 1, along with the 
movement of the optical pickup 37, a desired visible information can be input by the host 
computer 35 to the label 3. Recording and erasing of visible information on the label 3 can thus 
be realized repeatedly any number of times. 

(0062) 

Although an example was introduced in the present embodiment mode wherein the end 
face 3a of the label 3 created on the optical disk 1 fulfilled the function of a mark created on the 
optical disk 1, in reality, it is also possible to use printing deployed in the surface of the optical 
disk 1, or contrast, etc., formed in the optical information recording layer 6 outside of the data 
area during the processing when the optical disk is initialized. 

(0063) 

Embodiment 2 of the present invention will now be explained based on Figure 6 and 
Figure 7. Explanation of the part that is identical to Embodiment 1 will be omitted as the same 
codes are used. The present embodiment mode relates to a construction used to protect the 
recording and erasing head 21 during recording or erasing of visible information on the label 3 of 
an optical disk 1 set in the disk tray 12. Specifically, this embodiment mode does not use the 
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fixing mode 29 that was employed in Embodiment 1, while a doughnut-shaped protective 
member 41 is created on the disk tray 12. This protective member 41 is equipped with a center 
hole part of an optical disk mounting part 42 having a diameter roughly identical to the diameter 
of the optical disk 1, formed with a slightly thinner thickness than the thickness of the optical 
disk 1 . In addition, a soft material is used for the protective member 41. 

(0064) 

During recording or erasing of visible information on a label 3 by using the recording and 
erasing head 21 in a similar construction, the recording and erasing head 21 is protected by the 
protective member 41. Specifically, if recording and erasing of visible information is performed 
across the entire face of the label 3 when the protective member 41 is not deployed, because the 
recording and erasing head 21 drops out from the optical disk 21 (see Figure 7 (a) for reference) 
due to the step difference in the optical disk 1, cracks can be created in the abrasion resistant 
layer of the recording and erasing head 21, and irregularities such as disconnection of the 
bonding connection line between the driver and the heater of the recording and erasing head 21 
can easily occur. When the protective member 41 is deployed to cope with this problem, the 
recording and erasing head will be protected by the protective member 41 when it is about to 
drop out due to a step difference in the optical disk 1 even if recording or erasing of information 
is performed across the entire face of the label 3, so that the recording and erasing head 21 will 
not be damaged. Because of that, the recording and erasing head 21 is protected, enabling to 
eliminate irregularities due to reflection when visible information is recorded on or erased from 
the entire face of the label 3 by the recording and erasing head 3. 

(0065) 

Embodiment 3 will now be explained based on Figure 8 through Figure 10. Explanation 
of the part that is identical to Embodiment 2 will be omitted as the same codes are used. In the 
present embodiment mode, an optical disk mounting and demounting part 51 is formed with a 
hollowed out shape in one part linked to the optical disk mounting part 42. In addition, a high- 
friction sheet 52 is deployed on the mounting face of the optical disk 1 in the disk tray 12. This 
high-friction sheet 52 is provided with a construction including a plurality of concave parts 53 
formed on the surface side contacting the optical disk 1 . This type of a high-friction sheet 52 
functions as a fixing means fixing the position of the optical disk 1. 

(0066) 

In addition, instead of determining the position of the optical disk 1 automatically as was 
the case in Embodiment 1 and Embodiment 2, a position displaying mark 54 is deployed on the 
surface of the protective member 41 in the present embodiment mode. By aligning the end face 
3a on the label 3 of the optical disk 1 with the straight line connecting such position displaying 
marks 54, the optical pickup 1 [sic] can be positioned so as to enable an optimal alignment 
position. 
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(0067) 



With a similar construction, the position of the optical disk 1 in the disk tray 12 can be 
determined with precision by aligning the end face 3a of the label 3 of the optical disk 1 with the 
position displaying mark 54 when an optical disk 1 is set in the disk tray 12. This makes it 
possible to perform correctly recording of visible information on and erasing it from the label 3 
of the optical disk 1. In this case, the position of the optical disk 1 set in the display 12 is fixed 
by the effect of the friction created by the high-friction sheet 52. Also, when an optical disk 1 is 
put into or removed from the disk tray 12, the optical disk 1 can be easily inserted into or 
removed by inserting a finger into the optical part mounting and demounting part 5 1 . 

(0068) 

Figure 1 1 and Figure 12 show a modified embodiment mode of this invention. The : 
objection of the embodiment mode of Embodiment 3 is to simplify the operation used to set the 
optical disk 1 and remove it from the disk tray 12. While the optical disk mounting and 
demounting part 51 is created on the protective member 41, in order to achieve this objective, a 
notch is created in one part of the protective member 41 on the disk tray 12 and an optical disk 
mounting and demounting hole 55 can be also created in this notch part. The optical disk 
mounting and demounting hole 55 can be formed in a region containing one part of the outer 
periphery of an optical disk 1 set in the disk tray 12, for example as shown in Figure 1 1 . To 
mount the optical disk 1 in or to remove it from the disk tray 12 in this case, a finger can be 
inserted into the optical disk mounting and demounting hole 55 from the back face side of the 
disk tray 12 when the disk tray 12 is in the state when it is positioned in the optical disk device 
mounting position 13 so as to apply pressure on the optical disk. This makes it possible to mount 
and demount the optical disk 1 easily. 

(0069) 

Embodiment 4 will now be explained based on Figure 13 and Figure 14. Explanation of 
the part that is identical to Embodiment 3 will be omitted as the same codes are used. In the 
present embodiment mode, a notch is created in one part of the protective member 41 shown in 
Figure 1 1 and Figure 12 in a modified mode of Embodiment 3. Further, a small hole 62, which 
will be further mentioned later, is formed for mounting of a friction wheel 61, positioned in the 
notch part in the disk tray 12. As shown in Figure 14, the friction wheel 61 is inserted into the 
small hole 62 on the periphery of the axle part 63 and a grasping part 65 is formed with a knurl 
shape with a friction body 64 having a drum shape, creating the shape of a reversed trapezoid. 
The friction body 64 is formed with an outline enabling to apply pressure in the outer peripheral 
part of the optical disk 1 during the state when the axle part 63 is inserted in the small hole 62. 

(0070) 
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When an optical disk 1 is set into the disk tray 12 with this construction, since the end 
face 3 a of the label 3 on an the optical disk 1 is aligned with the position displaying mark 54, the 
position of the optical disk 1 in the disk tray 12 can be determined with precision. Therefore, in 
the present embodiment mode, the axial part 63 is inserted into the small hole 62 after the optical 
disk 1 has been set into the disk tray 12. Because of that, since the friction body 64 is in contact 
with the outer peripheral part of the optical disk 1, when the grasping part 65 is rotated in this 
state with the friction wheel 61, the optical disk 1 will be driven and rotated by the frictional 
force of the friction body 64. In other words, when the friction wheel 61 is inserted into the small 
hole 62, the construction of a friction rotating mechanism 66 is created in which the rotation of 
the optical disk 1 is enabled by the frictional force. Because in this case, the friction wheel 61 is 
rotated until the end face 3 a of the label 3 of the optical disk 1 is aligned with the position 
displaying mark 54 formed in the protective member 41, the position of the optical disk in the 
disk tray 12 can be determined with precision. 

(0071) 

(Effect of the invention) 

The optical disk device of this invention described in claim 1 records prescribed optical 
information on a thermally reversible medium, wherein a label is added to an optical recording 
medium, when a thermally reversible recording medium, oriented toward an optical disk 
mounted in a mounting part, is controlled and operated with a recording means creating with a 
recording means a first state in the recording medium when heat is generated by the recording 
part at a first temperature. 

An erasing means of an erasing part is operated and controlled so that heat is generated 
by an erasing part at a second temperature, creating a second state in the heat reversible 
recording medium. This enables recording by overwriting specified visible information a number 
of times on the label of a disk. Moreover, since the device is integrated with a device enabling to 
perform recording or regeneration, etc., of visible information on the label of an optical disk, it is 
not necessary to use a separate device for recording/erasing of visible information on the label of 
an optical disk and the design can therefore be realized at a low cost. 

Also, because a positional alignment means is used to align the orientation of the optical 
disk mounted in the mounting part in a prescribed direction by using a mark created on the 
optical disk, the orientation can thus be aligned with this alignment means, enabling to record 
visible information on a label consisting of thermally reversible recording medium in this 
manner. 

(0072) 

In accordance with claim 2 of this invention, the optical disk described in claim 1 has a 
construction including an alignment means, making it possible to determine the position of an 
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optical disk based on the result of detection when a mark is detected which was created on an 
optical disk that is driven and rotated by a rotation driving part. Therefore, when visible 
information is recorded on a label consisting of thermally reversible recording medium, the 
orientation of the optical disk can be set by the positional alignment means to a suitable position 
automatically for recording of visible information. Moreover, this also enables correct 
positioning for complicated operations including overwriting of visible information on the label 
face of an optical disk. 

(0073) 

In accordance with claim 3 of this invention, the optical disk device described in claim 2 
has a construction enabling to detect with an alignment means a mark formed by the end face 
shape of a thermally reversible recording medium deployed in an optical disk. A suitable 
position can thus be set automatically by an alignment means with the orientation of the optical 
disk for recording of visible information, without having to create a separate mark on the optical 
disk 

(0074) 

In accordance with claim 4 of this invention, in the optical disk device described in claim 
1, a position displaying mark created on a mounting part is aligned with a mark created on an 
optical disk with an alignment means, aligning a mark on an optical disk with a position 
displaying mark on a mounting part when visible information is recorded on a label consisting of 
a thermally reversible medium deployed in an optical disk. This enables a suitable positional 
alignment of an optical disk for recording of visible information. Accordingly, recording with 
overwriting of visible information on the label face of an optical disk can be performed in the 
correct position and without a complicated construction. 

(0075) 

In accordance with claim 5 of the invention, the optical disk device described in claim 4 
is equipped with a friction rotation mechanism rotating a friction wheel by factional force 
enabling free rotations of the outer peripheral part of an optical disk, so that the optical disk can 
be rotated by rotating the friction wheel. Accordingly, the operation required for alignment of a 
mark on an optical disk with a position display mark on a mounting part can thus be performed 
in a simple manner. 

(0076) 

In accordance with claim 6 of this invention, because the optical disk device described in 
any of the claims 1 - 5 is equipped with a fixing means that fixes a mounted optical disk in a 
mounting part, this makes it possible to prevent displacement of the optical disk when visible 
information is recorded to a label consisting of a thermally reversible recording material 
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deployed on an optical disk. Accordingly, visible information can be recorded in the correct 
position. 

(0077) 

In accordance with claim 7 of this invention, because the optical disk device described in 
claim 6 has a construction enabling to fix an optical disk and release this fixing by applying 
energizing or canceling energizing in the clamping direction of an optical disk clamped with a 
pair of arms clamping the optical disk, the optical disk can be securely fixed and the fixing can 
be securely released. 

(0078) 

In accordance with claim 8 of this invention, because the optical disk device described in 
claim 6 is provided with a high-friction sheet mounted on an optical disk in a fixing means, the 
optical disk can be fixed on the mounting part with a simple construction. 

(0079) 

In accordance with claim 9 of this invention, because the optical disk device described in 
claim 1, 2, 3, 4, 5, 6, or 8 is provided with a soft protective member arranged so as to cover the 
periphery of an optical disk, the recording part and the erasing part can be protected during 
recording or erasing of visible information on a label consisting of a thermally reversible 
recording medium created on an optical disk, so that the recording and erasing part will be 
protected from falling out of the end face of the optical disk. This makes it possible to prevent 
disconnection of the bonding between the heater and the driver, which can result for instance in 
cracks in the abrasion resistant layer of the recording and erasing part. 

(0080) 

In accordance with the optical disk of this invention described in claim 10, since the disk 
is equipped with a mark which serves as a standard for alignment in a prescribed orientation 
when a label consisting of a thermally reversible recording material and an optical disk device 
are mounted on a mounting part, recording and overwriting of specified visible information can 
be performed any number of times on the label of an optical disk. In addition, because the 
orientation of an optical disk mounted on a mounting part can be aligned with the prescribed 
orientation by using a mark created on the optical disk, correct positioning can thus be achieved 
for recording of visible information on a label consisting of a thermally reversible recording 
material. 

(0081) 

In accordance with claim 1 1 of the optical disk of this invention, since the optical disk 
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described in claim 10 has a mark recorded on one surface oriented in the upward direction when 
the disk is mounted in the mounting part, the mark can be formed easily by printing. 

(0082) 

In accordance with claim 12 of the optical disk of this invention, since the optical disk 
described in claim 10 has a mark formed by the end face shape of a thermally reversible 
recording medium, deployed on one face oriented in the upward direction when a disk is 
mounted in a mounting part, a mark can be formed easily on a thermally reversible recording 
medium, without creating a separate mark on an optical disk. 

(0083) 

In accordance with claim 13 of the optical disk of this invention, since the optical disk 
described in claim 10 has a contrasting mark formed in an optical information recording layer 
outside of the data area by the initializing treatment, a contrasting mark is formed in an optical 
information recording layer outside of the data area by initializing treatment without creating a 
separate mark on the optical disk. 

(Brief Explanation of Figures) : 
(Figure 1) 

A longitudinal side elevation view of an optical disk showing the mode of Embodiment 1 
of this invention. 

(Figure 2) 

A top view diagram showing the moving construction of a mounting part (disk tray) in an 
optical disk device. 

(Figure 3) 

A top view diagram of an optical disk and a recording head used to explain the operation 
controlling the orientation of an optical disk. 

(Figure 4) 

A model diagram of a label and a recording head used to explain the recording operation 
on a label deployed on an optical disk. 

(Figure 5) 
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A block diagram of the control system. 
(Figure 6) 

A top view of an optical "disk and a protective member showing the mode of Embodiment 
2 of this invention. 

(Figure 7) 

A side elevation diagram used to explain the protective effect of a protective member on 
a recording and erasing head during recording and erasing operations on a label. 

(Figure 8) 

A top view diagram of an optical disk and a protective member showing the mode of 
Embodiment 3 of the present invention. 

(Figure 9) 

A side elevation view of the same embodiment. 
(Figure 10) 

A longitudinal side elevation view of a high-friction sheet and an optical disk showing 
the profile shape of a high-friction sheet. 

(Figure 11) 

A top view diagram showing an optical disk and a protective member indicating a 
modified example of the mode of Embodiment 3 of the present invention. 

(Figure 12) 

A side elevation view of the same embodiment. 
(Figure 13) 

A top view diagram of a mounting part (disk tray) and an optical disk indicating the mode 
of Embodiment 4 of the present invention. 

(Figure 14) 

A side elevation view showing a friction rotation mechanism. 
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(Figure 15) 

A graph showing the characteristics of a thermally reversible recording medium. 
(Explanation of Codes) 

1 optical disk 

2 thermally reversible recording medium 

3 label 

3 a mark (end face) 

6 optical information recording layer 
12 mounting part (disk tray) 

21 recording member, erasing part (recording and erasing head) 

29 fixing means 

31 arm 

37 optical pickup 

4 1 protective member 

52 high-friction sheet 

54 position displaying mark 

61 friction wheel 

66 friction rotation mechanism 

(Figure 1) 

2 thermally reversible recording medium 

9 intermediate layer 

8 reflection and heat radiation layer 

7 second dielectric layer 

6 optical information recording layer 

5 first dielectric layer 

5 substrate 

10 hard coat layer 

(Figure 2) 
(Figure 3) 
(Figure 4) 

I tray intermittent movement 
recording movement amount 
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(Figure 6) 
(Figure 7) 
(Figure 9) 
(Figure 10) 
(Figure 12) 
(Figure 5) 

35 host computer 
22 controller 

37 optical pickup 

2 1 printing and erasing head 

38 motor drivers for various types of motors 

39 sensor 

(Figure 8) 
(Figure 11) 
(Figure 13) 
(Figure 14) 
(Figure 15) 
[left axis] 

[upper item] (transparent) 
[medium item] extent of transparency 

lower item] (white opacity) 

[right axis] temperature 
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